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Amdt. Dated August 5, 2009 
Eeply to Office action of June 1, 2006 

AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1. (Currently Amended) A liquid spraying printing apparatus comprising: 

a carrying means for carrying an object onto which liquid is to be projected m-et 
p redetermined direction ; 

a liquid spraying means having nozzles to spray and project the liquid as droplets onto the 
object having been carried to a position where the object faces the nozzles; 

a liquid-spraying controlling means for controlling the liquid spraying means to spray the 
droplets from the nozzles m ata predetermined timing; 

an environment detecting means for detecting an ambient temperature and/or humidity 
when the droplets are sprayed from the nozzles; 

a carrying-speed discriminating means forjudging whether the carrying speed of the 
object has been changed or not ; and 

a storage means having stored therein liquid-spraying control data intended for controlling 
the liquid-spraying timing for e ach typ e of the obj e ct, 

whon th e carrying speed discriminating meanfr - ha s- d e termin e d that th e o bj e ct carrying 

speed has been changed, - the liquid-spraying controlling means controlling the liquid-spraying 
means when the carrying- speed discriminating means has determined that the object carrying 
speed has been changed to alter currently used liquid-spraying control data on the basis of the 
environment data detected by the environment detecting means and liquid spraying control data 
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st o red in th e storag e moans to spray the droplets from the nozzles m at_a different timing from 
that which is before the carrying speed is changed. 

2. (Currently Amended) The printing apparatus according to claim 1 , wherein: 

the liquid spraying means has a plurality of the nozzles disposed side by side in the object- 
carrying direction to spray the droplets toward the object first from the upstream nozzle in the 
object-carrying direction and finally from the downstream one in this order in the object-carrying 
direction^-and 

the liquid spraying oontrolling m e ans controls, talcing a position to which th e dropl e ts 
sprayed from the nozzle locat e d downotroarn in th e object carrying dir e ction as a referene e 
dropl e t projected position, tho liquid spraying to spray tho dropl e ts from the oth e raozzlo than th e 
nozzlo locat e d downstream in the diff e r e nt timing from that which is before th e carrying speed is 
chang e d for tho droplets sprayed from th e oth e r nozzle than th e one located downstream to bo 
projected to a g e nerally oamo position as th e reference dropl e t projected position befor e th e 
nozzle located downstream sprays the dropl e ts , 

3 . (Currently Amended) The printing apparatus according to claim 1 , wherein 

fee - carrying meono io located upstream in - fee-object carrying direotion in relation to th e 
liquid spraying moans; and 

the carrying means includes a feed roller that rotates about its own axis and a delivery 
roller located downstream in the object carrying direction in relation to the liquid spraying means 
to rotat e which rotates about its own axis at a higher speed than the feed roller, 
tho food and d e liv e ry rollers carrying nearly simultan e ously the object having be e n carried to a 
pooition opposite to th e nozzles to hold th e object tight in a dir e ction in the piano of tho liquid 
s praying surfaee . 
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4. (Currently Amended) The printing apparatus according to claim 1, wherein the carrying- 
speed discriminating means includes a trailing-end sensor located upstream of the liquid-spraying 
means in the object- carrying direction to detect the trailing end of the object in the carrying 
direction and which determine s, in a prodotormined time after th e trailing end sensor hoc det e cted 
th e trailing end of the obj e ct, that the carrying speed has been changed. 

5. (Currently Amended) The printing apparatus according to claim 1, wherein of th e liquid 
spraying means , the nozzles of the liquid- spraying means are disposed side by side generally in 
line in a direction generally perpendicular to the object-carrying direction. 

6. (Currently Amended) A liquid spraying Printing method to bo employed in a liquid 
s praying apparatus comprising: 

a -e arr - ying means for carrying an object onto which liquid is to be projected in a 
predetennined direction via a carrying mechanism; 

a liquid spraying m e ans having nozzles to spray and proj e ct th e spraying liquid as droplets 
onto the object having be e n carrie d bv a liquid spraying mechanism having nozzles t o a position 
wher e th e obj e ct faoes the nozzles ; 

a liquid opraying controlling m e ans - far controlling the liquid spraying means to spray the 
droplets from the nozzles in predetermined timing with a liquid spraying controlling mechanism : 

an environment detecting moons for detecting an ambient temperature and/or humidity 
when the droplets are sprayed from the nozzles with an environment detecting mechanism ; 

a carrying opeed discriminating mean s for judging whether the carrying speed of the 
object has been changed with a carrying speed detecting mechanism e snaet; and 

a storage means having stored th e r e in storing liquid-spraying control data intended for 
controlling the liquid-spraying timing for each typo of the objoot , 
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wher e by wh e n the^anying - speeci discriminating means ha s determined that th e object 
carrying speed has b e en changed, th e droplet s-a re - apr - ay e d spraying droplets from the nozzles aLa 
in different timing when the carrying speed detecting mechanism determines that the carrying 
speed has changed based on from that which is boforo the carrying sp ee d is chan - ged - OR th e basis 
e£the environment data detected by the environment detecting mechanism moans and liquid 
spraying control data o tored in th e storag e means. 

7. (Currently Amended) The printing method according to claim 6, wherein: 

a plurality of the nozzles-is are disposed side by side in the object-carrying direction to 
spray the droplets toward the object first from an the upstream nozzle in the object-carrying 
direction and finally from a the downstream one in this order in the object-carrying directionf-ftftd- 

a position to whioh th e droplets sprayod from the nozzle locatod downstr e am in th e obj e ct 

earr - ying dir e ction being taken ao a refer e nce droplet proj e ot e d position, tho liquid spraying is 
oontroll e d to spray th e droplets from the other nozzle than the nozzle located downstr e am in th e 
different timing from that w T hioh is beforo tho oarrying sp e ed is chang e d for tho dropl e ts sprayed 
from the other nozzl e than th e one located downotroom to bo projootod to a generally same 
pooition as the r e f e renc e dropl e t proj e ct e d position b e for e th e nozzle located down s tream spray s 
th e dropl e t s. 

8. (Currently Amended) The printing m ethod according to claim 7, wherein as the carrying 
mechanism means , there are - provided includes a feed roller located upstream of the liquid- 
spraying means in the object carrying direction that rotates to rotate about its own axis, and a 
delivery roller located downstream of the liquid-spraying means in the object carrying direction 
rotate that rotates about its own axis at a higher speed than the feed roller 7 

tho obj e ct havingb ee n carri e d to a position oppo s ite to the nozzles being oarriod by tho food and 
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deli very r o l lero almost s i multaneo u s ly to hold th e objeot tight in a dire ction in - th e- plon e o f the 
liquid spraying surfac e. 

9. (Currently Amended) The printing method according to claim 6, wherein th e carrying 
speed detecting mechanism carrying - speed discriminating means includes a trailing-end sensor 
located upstream of the liquid-spraying means in the object-carrying direction which detects te 
deteet the trailing end of the object in the carrying direction and which detenrnnesj4ft-ft 
pr ede t e rmine d t im e aft e r th e trailing end -se nsor - ha s det e cted4h e trailin - g -e nd - of - th e obj e ct, that the 
carrying speed has been changed. 

10. (Currently Amended) The printing method according to claim 6, wherein the nozzles are 
disposed side by side generally in line in a direction generally perpendicular to the object-carrying 
direction. 

1 1 . (Currently Amended) A liquid spraying apparatus printing comprising: 

a carrying means for carrying an object onto which liquid is to be projected in a 
predetermined direction; 

a liquid spraying means having nozzles to spray and proj e ct the liquid as droplets onto the 
object having been carried to a position where the object faces the nozzles; 

a liquid-spraying controlling means for controlling the liquid spraying means to spray the 
droplets from the nozzles at_a m predetermined timing; 

an environment detecting means for detecting an ambient temperature and/or humidity 
when the droplets are sprayed from the nozzles; 

a carrying-speed discriminating means forjudging whether the carrying speed of the 
object has been changed O F - n ot; 

a droplet-projected position detecting means for detecting a displacement of a droplet- 

6 

PAGE 9/19 * RCVD AT 8/5/2009 8:35:35 PM [Eastern Daylight Time] - SVR:USPTO-EFXRF-6/37 - DNIS:2738300 • CSID: 13127048137 - DURATION (mm-ss): 04-54 



08/05/2009 WED 19:40 FAX 13127048137 



EJ010/019 



Appl. No. 10/541,258 

Amdt. Dated August 5, 2009 

Reply to Office action of June 1, 2006 

projected position? which arises when the droplets are projected in a predetermined pattern on the 
object being carried because the object carrying speed has been changed; 

a data generating means for generating , for each typ e of tho object onto which th e droplets 
are - projected in the predet e rmined patt e rn, liquid-spraying control data intended for controlling 
the liquid-spraying timing to correct the displacement of droplet-projected position detected by 
the liquid-protected position detecting means; and 

a storage means for storing the liquid-spraying control data generated by the data 
generating means for each ofeje e Uype , 

when th e carrying op ee d dioorimmating means has det e nnined that the obj e ct carrying 
speed has been chang e d, the liquid-spraying controlling means controlling the liquid-spraying 
means when the carrying-speed discriminating means has determined that the object carrying 
speed has been changed on the basis of the environment data detected by the environment 
detecting means and liquid-spraying control data for oaoh objeot typ e, stored in the storage means, 
to spray the droplets from the nozzles ata m different timing from that which is before the 
carrying speed is changed. 

1 2. (Currently Amended) Th e printing apparatus according to claim 1 1, wherein 

the liquid spraying means has a plurality of the nozzles disposed side by side in the object- 
carrying direction to spray the droplets toward the object first from the upstream nozzle in the 
object-carrying direction and finally from the downstream one in this order in the object-carrying 
direction? 

tho dropl e t projootod pooition d e tecting meono detects, talcing a position to which th e 

droplets sprayed from tho nozzle locatod downstr e am in - fe e object * carrying direction are 
project e d ao a r e f e rence droplet projected position, a displacement of th e pooition to which the 
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dropleto sprayed from tho other nozzle than th e on e located - d o w nstre am are projected from the 
r e fer e nce dropl e t project e d position; arid 

the data generating means gen e rates tho liquid - spraying control data int e nded - for 

controlling tho timing of liquid Dpraying from the other nozzle than th e on e located downstr e am 
90 that tho dropl e to gprayed from the oth e r nozzl e than the one located downstream will bo 
projected to the generally samo position aa th e r e f e r e nc e dropl e t projec ted position befor e the 
nozzle looatod downstr e am sprays tho droplets . 

1 3. (Currently Amended) The printing apparatus according to claim 1 1 , wherein: 

th e carry ng means is located upstream in the obj e ct carrying dir e ction in relation to the 
liquid spraying means; and 

the carrying means includes a feed roller that rotates about its own axis and a delivery 
roller located downstream in the object carrying direction in relation to the liquid spraying means 
which rotates to rotato about its own axis at a higher speed than the feed roller, 
th e feed and delivery rollers carrying n e arly simultaneously the object having be e n carried to a 
position opposit e to th e nozzles to hold the obj e ct tight in a dir e ction in a direction in the plan e of 
tho liquid spraying surface , 

1 4. (Currently Amended) The printing apparatus according to claim 1 1, wherein the carrying- 
speed discriminating means includes a trailing-end sensor provided upstream in the object- 
carrying direction in relation to the liquid-spraying means to detect the trailing end of the object 
in the carrying direction and which determines , in a predetermin e d time after the trailing end 
oenoor hao d e t e ct e d th e trailing end of the obj e ct^ that the carrying speed has been changed. 

1 5. (Currently Amended) The printing apparatus according to claim 11, wherein the storage 

means has pre-stored therein the liquid-spraying control data for th e typ e of the object . 
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16. (Currently Amended) The printing apparatus according to claim 1 1 , wherein of the liquid 
spraying means , the nozzles of the liquid-spraying means are disposed side by side generally in 
line in a direction generally perpendicular to the object-carrying direction. 

1 7. (Currently Amended) A printing liquid spraying m ethod for to b e e mploy e d in a li q uid 
praying apparatus comprising: 

a carrying moans for carrying an object onto which liquid is to be projected in a 
predetermined direction with a carrying mechanism ; 

a liquid spraying means having nozzles to spray and project spraying the liquid as droplets 
onto the object having been carried to a position where the object faces the nozzles with a liquid 
spraying mechanism; 

a liquid spraying controlling m e ans for controlling the liquid sprayin g mechanism a rcane 
to spray the droplets from the nozzles at a in predetermined timing; 

an e nvironm e nt d e tecting means for detecting an ambient temperature and/or humidity 
when the droplets are sprayed from the nozzles with an environment detecting apparatus; 

a carrying speed discriminating moans for judging whether the carrying speed of the 
object has been changed with a carrying speed discriminating mechanism or not ; 

a dr -e plet - projectcd po s ition - deteoting - mean fr- for- detecting a displacement of droplet- 
projected position? which arises when the dropl e to or e proj e ct e d in a pred e t e rmin e d patt e rn on th e 
object being oarri e d beoauao the object carrying speed has been changed with a droplet projected 
position detecting mechanism : 

a data g e nerating means for generatin g, for each type of the obj e ct on which the droplets 
are projected in the predetermined pattern, liquid-spraying control data intended for controlling 
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the liquid-spraying timing to correct the displacement of droplet-projected position detected by 
the liquid-protected position detecting mechanism means ; and 

a storage m e ans for storing the liquid-spraying control data gen e rat e d by the data 
generating moans for each object type, 

whereby when the carrying-speed discriminating mechanism means has determined that the 
object carrying speed has been changed, the liquid-spraying controlling mechanism means 
controls the liquid-spraying mechanism m e ans on the basis of the environment data detected by 
the environment detecting mechanism means and liquid-spraying control data for each obj e ct 
typo, stored in th e storag e means, to spray the droplets from the nozzles at_a m different timing 
from that which is before the carrying speed is changed. 

1 8. (Currently Amended) The printing method according to claim 1 7, wherein: 

a plurality of the nozzles4e are disposed side by side in the object-carrying direction to 
spray the droplets toward the object first from the upstream nozzle in the object-carrying direction 
and finally from the downstream one in this order in the object-carrying direction; 

a pooition to whioh th e droplets sprayed from the nozzle located downstream in th e object 
carrying dir e ction are proj e otod boing tak e n as a refer e nce droplet proj e ot e d position, a 
displacement of th e- position to which the droplets sprayed from th e other nozzl e than th e on e 
looated down s tream arc projected from th e ref e r e n c e droplet projeoted position is detected by th e 
dropl e t proj e cted position d e t e cting m e ans; and 

tho liquid spraying control data, intended for controlling - th ^ tiTO b in g ^f liquid spraying 

from the other nozzl e than th e on e l o oated downstream so that tho dropl e ts sprayed from tho other 
nozzl e than th e on e- looated downstr e am will bo projected to tho generally oam e pooition as the 
r e feronco droplet projeot e d pooition b e fore the nozzle locat e d downstr e am sprays th e dropl e ts, io 
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gene ra ted by the data gen e rating meano, 

19. (Currently Amended) The printing method according to claim 17, wherein as the carrying 
mechanism moans, there are provided a feed roller located upstream of the liquid-spraying means 
in the object carrying direction to rotat e about ito own axio , and a delivery roller located 
downstream of the liquid-spraying means in the object carrying direction which rotates to rotat e 
about its own axis at a higher speed than the feed rolle r, the objeot having b ee n oorried to a 
position opposite to tho n o zzles being carried by tho feed and deliv e ry rollors almoat 
simultaneou s ly to - hold the object tight in a direction in the piano of the liquid - spraying s urfac e. 

20. (Currently Amended) The printing method according to claim 17, wherein the carrying- 
speed discriminating mechanism meono includes a trailing-end sensor located upstream of the 
liquid-spraying means in the object-carrying direction to detect the trailing end of the object in the 
carrying direction and which determines , in a predetermin e d tim e after th e trailing end sensor hog 
det e ct e d the trailing e nd of the obj e ct, that the carrying speed has been changed. 

2 1 . (Currently Amended) The printing method according to claim 1 7, wherein the liquid- 
spraying control data for the typ e of th e object is pre-stored in th e storage means . 

22. (Currently Amended) The printing method according to claim 17, wherein the nozzles are 
disposed side by side generally in line in a direction generally perpendicular to the object-carrying 
direction. 
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